Assignment 5
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7. ia) Let F be the distribution function of X. Then X is symmetric about « if and only if for all
1,1 — Fiag +x) = Flo — x), or upon differentiation fle +x) = fle —x).
(b} flee 4+ x) = flee — x) if and only if (@ —x — 3)* = (@ + x — 3)*. This is true for all x, if
and only if & —x — 3 = —{& + x — 3) which gives & = 3. A similar argument shows that g
is symmetric about o = 1.

4. The set of possible values of X is A = (0, 0¢). Let h: (0, 00) — R be defined by hix) =
log, x. The set of possible values of h is B = (—20, oC). h is invertible and its inverse is
gy} =27, where g'(v) = (In2)2%. Thus

) =330 m2)2) = 312223, y e (o0, ).

8. Let G and g be distribution and density functions of ¥, respectively. Then
Gitl=PY=H=PF¥=t|X=DPIX=D+PY=t|X=1DFPX=1

:P.:xgrug|)P{X-_:|3+P(x:_f}|x::-1)ﬂx:. .

For t = 1. this gives
1 0o
Gin = I-f e_xd'.r+|-f e Tdx = 1.
[} 1
For 0 = t = 1, this gives

I f w0
GiHy=PX =1+ P(X = F} = [ e Tdx + f e Tdr =1 —eg " 41",



Hence
L] t =0
Giti=3l—et+e D=t=<l
1 t=1.
Therefore,
|
et +—1€_I’“ O<i<l
gy =G'{t)= f

0 elsewhere.
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5. E(X)= ————dx = (), because the integrand is an odd function.
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8. EilnX) = f r:.r dx. To calculate this integral, let U = Inx, 4V = 1/x°, and use
2

integration b}rlpan;:.:
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_f —— dr=1—1In2 = 0.3069,
1 T

= 2 "2 2
2. E(X) =f x-—dx =f —dr=——
1 1 1

I -
E{Xl}zf xte —dx =2I|1.r| = 00, So Var( X'} does not exist.
1 X 1

12. Since ¥ =0, P(Y =ty =0fort < 0. Fort = 0,

P(l’g:j:P(leg:]=P{—t515r}=P{15r}—P{x < —f)
=P(X=t)—PiX =—t)=Fit) — Fi—t).

Hence &, the probability distribution function of | X| is given by

Fit)y = Fi—ry ifr=0
ift =0

Git) =

g, the probability density function of | X| is obtained by differentiating G:

fiy+ f(—t) ift =0

(¥ =G'rf =
g =06w=1, ift <0,




